Prepubertal rat ovary: hormonal modulation of beta-adrenergic receptors and of progesterone response to adrenergic stimulation.
We have previously shown that, in the rat, ovarian beta-adrenergic receptor content varies during the time of puberty, with values first increasing and then decreasing abruptly on the afternoon of the first proestrus, i.e., at the time of the preovulatory surge of gonadotropins and prolactin (Prl). In the present study, experiments have been conducted to determine: 1) if hormones other than follicle stimulating hormone (FSH) that are known to be involved in regulating prepubertal ovarian function can mimic the facilitatory effect of FSH on progesterone (P) response of granulosa cells to beta-adrenergic stimulation; 2) if beta-adrenergic receptor content of granulosa cells is under hormonal regulation; and 3) whether the facilitatory effect of hormones on the P response to beta-adrenergic stimulation is due to an increased cyclic AMP response to receptor activation. A 48-h in vitro preexposure of granulosa cells from juvenile, 29-day-old ovaries to the pituitary hormones Prl, luteinizing hormone (LH), or FSH showed that only the latter was able to facilitate the subsequent P response to Zinterol, a beta2-adrenergic agonist. Follicle-stimulating hormone also increased basal P release. Of the two nonpituitary hormones examined, the luteinizing hormone-releasing hormone (LHRH) agonist D-(Ala6,Pro9)-LHRH-ethylamide (LHRH-A) failed to affect P responsiveness, whereas corticosterone enhanced both basal P release and P response to Zinterol. This effect was less pronounced than that of FSH. Luteinizing hormone, Prl and corticosterone decreased beta-adrenergic receptor content to different extents, with corticosterone being the most effective and LH the least (50% and 15% decrease, respectively); LHRH-A was ineffective.(ABSTRACT TRUNCATED AT 250 WORDS)